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(54) NOISE FILTER 

(57)Abstract: . ^ _ . 

PURPOSE: To obtain an inexpensive noise filter ot sucn 
structure that noise attenuation performance can be prevented 
from lowering even when a current with high peak value flows 
on the noise filter, and high noise attenuation performance can 
be kept at lower frequencies between 10kHz-100kHz, and the 
noise attenuation performance can be prevented from lowering 
even at the frequency higher than 100kHz, and also, leakage 
current can be reduced, and a noise generated from the diode 
of electronic equipment can be reduced, and assembling can be 
easily automatized. 

CONSTITUTION: Capacitors CI. C2, and C3 are connected 
among input terminals 1, 2, and 3. and capacitors C4, C5 and 
C6 among output terminals 4, 5, and 6, and capacitors C7 OB, 
and C9 among a ground terminal and each output terminal. A 
common mode choke coil 26 in which coils 7, 8, and 9 are 
wound across a core 17 that is an iron group high permeable 
magnetic material and a ferrite core 18 formed as the same 
core is connected between the input terminal and the output 
terminal. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



rSto 1] The noise filter characterized by having been constituted by the capacitor connected between the 
captor connected between the lines of a common mode choke ^'^^^^^SSL 
around and for the ferrite core and the core of the iron system quantity permeability magnetic substance, 
Sta^malby iron system amorphous, and a silicon steel plate, having constituted the core of said 
common mode choke coil in the noise filter inserted between AC power supply and electronic equipment, 
and rolling a coil for both as the same core. ^,^ n t u^ 

Slami 2] the noise filter characterize by to have been constituted by the capacitor connect ^between the 
capadtor connect between the lines of a common mode choke coil , respectively and each line and a 
S£ and to constitute by let the electric wire which connect the input terminal and tfo ^output ^termmal of 
£e chstance which left said common mode choke coil in the noise filter insert between AC power supply 
a^d tl^n^pment pass in the magnetic tube of the crookedness structure where of the magnetic path 
of the magnetic substance be form in the direction of a perimeter of said electric wire . 
[C lata 3] The noise filter characterize by to have been constituted by the capacitor connect between the 
capadtor connect between the lines of a common mode choke coil , respecti vely an d «^>£^ 
ground , and to constitute so that the noise electrical potential difference of each lme may be 
Sfier through a high-pass filter , the output of said amplifier may be combine with said «af lm« in the 
noise filter insert between AC power supply and electronic equipment and said noise electrical potential 

o said electronic equipment, and a serial in the noise filter which it is constituted by the capacitor cotmected 
between the capaciL connected between the lines of a common mode choke coil, respectively, and each 
line and a ground, and is inserted between AC power supply and electromc equipment 
[Claim 5] m the noise filter which it is constituted by the capacitor connected between the fapacitor 
connected between the lines of a common mode choke coil, respectively, and each line and a ground and is 
m^rted between AC power supply and electronic equipment Have an insulating layer on a metal plate and 
Snstoteto p^Yed circuit pattern of conductive foil on said insulating layer. The noise filter characterized 
r P umng comments suchL a terminal, a capacitor, and a common mode choke coil, on the patchboard 
whfchusfd me metal as the substrate, raising the whole temperature, soldering at once, and manufacturing. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp^ 4/11/2005 



Page 1 of 9 

JP 07-022886,A [DETAILED DESCRIPTION] 
* NOTICES * 

MEM was 

2 **** shows the word which can not be translated. 
3in the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
electronic equipment. 

Lwin£. capacitors CI, C2, and C3 are connected between mp rnn ., between outpu t terminals 4, 5, 



Lne diction is connected. Output termmate4 100 is co^imted as mentioned above. 
14 and 1 5 of electronic equipment 1 2 The conventional no common mode choke coil 1 

00031 Next, actuation of the «™-«^J___,iy_ common mode between input terminals 
serves as a big inductance of 1 or mo re : mHs as an umuc ^ ^ taput , 12, 

1 2 and 3, output terminals 4 and 5, and 6, . h ke coil 1 1 and capacitors C7, C8, 
and'3" om ACpower supply 16 is 2 Moreover, since coils 7 8, and 9 arc 

and C9, and it prevents that a noise mvadesto e ecmrnte ^^™ eaka inductance. It prevents that attenuate 
rolled partially, mutual association .s no P^S^T 2 and 3 front AC power supply 16, and prevent 
the normal mode noise which goes mto input te rmmah from electronic equipment 
that a noise invades to electromc eqmpment 1 l i and an « al connec ted between this leakage 

bcS^ 

C vXage at a capacitor C16. If die d -«^Xe"el an mput terminal 13 and 14 becomes 
alternating voltage, i.e. the electncd ^oteMBl ^re°cc ^ ^ ?4 ^ off , f foe 

high, a current 80 will flow m and a ciurenf »l_mU now o potential difference of a 

electrical potential difference of a R J P h ^ecome^owe y of , h , 

capacitor C 16, recovery current flows <o diode74 witn tie d with the noise which the internal 

Jnoise of a high electrical potential differen <^|en«f^ ft ^ uency comp „„e„, is included. Drawing 
circuitry of electronic equipment 12 generates, md a quite n g h potential difference between 14, 
"(a U the input terminal 13 of el ^.^^.^dllSnceof (a). The noise of 91 occurs to 

^Crd^n^^ 

filter coiled the ^^^S^SSS!^^^ ***** " 
r 8 "Stt*i«- X^nglbys,ush,ngresin,suchas P las.,cs,andf,xmg. 
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above, a trouble which is descnbed below ^f^^^^^ ac P CO rding to diode and an 
electronic equipment 12 has ^^^^^tSSKS the power-factor of an input 
electrolytic capacitor m many cases. In the case _ot sucn a recm , f ^ of a 

current is very bad, and becomes a current hke daSHWUl ■ ^^for the input current of the 
current, peak value is high and also becomes 5 to 2 current flo / s * ma ny cases. For 
electronic equipment 12, such as an l» verter ;^ as loads, such as an inverter, 

example, when carrying out the sudden acc ^^{^^^l e time of a stationary. Therefore, if it 
when a load joins a motor rapidly a big current ^/SfcSe peak value of the current which 
doubles with the power-factor of the above ™ entlone _ d /^ If it flows to the 

flows to the common mode choke coil 11 of a t ^»^^^^ «f „S«tic materials, such as a 
common mode choke coil 1 1 constituted wi hthe core U which oo^ol gn ^ 
ferrite core as such a big current shows to tomg^ and corts 7 8 ^ 23 S increaseS) and it becomes 
increase, the flux density of the core 10 o U of co Is 7 8 and 9 and he flux density; 

close to saturation magnetic fl " wiUfaU Therefore, the inductance in the common mode 

drawing 17. , since, as for an amorphous "«P-»*^™ 1 ^ it b | came small a , tt, e quadrant 

noise as a noise filter was low in a RF ■lOOkttz ^or more acitors . C 7, C8, and C9 in the 

SS^filS 

attenuation engine performance of a norse filter tad to »^ di ff e renee generated from 

Sj^t since it is hard to automate the manufacmre approach of the conventional noise filter and 
makes manually - etc. - there was « trouMe. f if it was ma de in order that this 

[0011] It is rare for the noise attenuate ^fJ'^^^TL^ valu e flows to a noise filter. Also ui 
Lennon might cancel engine performance is high. The noise 

to automate assembly. 

claim 1 constitutes the core of a common mode choke co 1 w.m 

perimeter of said electnc wire. . electrical potential difference of 

[0014] The noise filter ^^^ST» tte the output of said amplifier 
each line into amplifier through a high-pas filter ^fference may be negated. 

terminal and serial linked to electronic equipment. 
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common mode choke coil, are put on the P? 1 '^^ cona rtnt P ^ ^ ^ ^ 
iSon^thenmae^^^ 

be lessened. . f , ^ 3 ^ means constituted so that the noise electrical 

acts so that a noise may be decreased. h connected the sup ersaturation 

=Su= 

easy. 

[Sple] Hereafter, one example of ^pla^ In drawing, 

The noise filter 101 shown in <first example> Jj^/*^' 2 ^ ^ ^ 

capacitors CI , C2, and C3 are ^^^S^^cL^A between output terminals 4, 5, 
connected to this input S grounding terminal E between each output 

and 6, and capacitors C7 ,C8, and C9 are connected Wgg? J* substance , and 18 is a ferrite core, 
terminal. 17 is the core of the iron system ^quantity g^^^^^ coil 26 around which coils 7, 8, 

r^e^ 

amorphous, a silicon steel plate, eta ^ C °^ n ^S c C density on the frequency of 10kHz or 
substance has high permeability and ^ 8 ^^W J permalloy is 1 .5T (tesla), and permeability is 
less. For example, the saturation ^^^^ ^hous core of an iron system Ts 1 .5T, and 
50000-200000. The saturation f a g netlc f flux ^X flux density of a silicon steel plate is 2.0T, and 
permeability is about 50000. The saturation magnet* ^flux density ol a rf ^ iron 

permeability is about 20000^ .cod. M fimes on a low frequency, it will become an 

system quantity permeability ma ^i*™^^ a shoW n in 24 of drawing 17 , since 

inductance with big 5mH extent. If a frequency becomes mgn_ as become a quadrant 

permeability will fall, an inductance also becomes small. For example, 

compared with the inductance at the tme fflz^ . g ^ ferrite of a system . 

[0024] On the other hand, g enera ^ e T ^^^ to about 5000. This ferrite core is used 

Saturation magnetic flux density is ^^2«ht»« 10 to 20 times, it win become 
for 1 8. If a coil is wound around the f ern e core 18 ^ ^ ^ ^ low freque ncy to the high frequency of 
the inductance of lmH extent. The * duc * nc *^^ of the inductance of the coil wound 

1MHz or more like 25 of drawing 11 in the frequency °^ te ™ CS ™ ss if the way of th e iron system 
Lund this ferrite -e 18. Therefore^ 

sr^o?^ 
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ferite c^istolled inside and it rolls coihU ^ 9 o £ CQre 18 bums manufactures a fern te at 
^Lability magnetic substance as ^"^^^^becomcs expensive. Therefore, a small 
an elevated temperature, it is hard of the outside iron system quantity P^eabihty 

inside side has a good ferrite core 18. the core > fa ^ te b thme s [ a 

magnetic substance rolls and manufactures a nWtonnu ! magn ^ ^ good core 17 of 

manufacture top ] also ^^^^^X^ a current 28 flows [ the current ^which 
the iron system quantity V^^^^^Sy 16 ] in a coil 7 and a current 29 flows in ^ at 
flows on electronic equipment 12 from AC £ower supp ' ^ ^ ^ ^ ^ compared w lt h a femte 
coincidence, since the ^^^^^^J^ 0 f the iron system quantity permeability magneto 
core 18 its permeability is [ the direction of the core i or y m Wy perme ability 

Xtan^ 

magnetic substance. And smoo P-neabdrtar afflux 30 by tiie current 29 which flows in a coil 8 » 
little leakage flux. Therefore smce the ^^fXcement as the magnetic flux 3 1 by the current 28 which 
sense opposed to mutual by the almost same ^^^^ the partial saturation shown m 22 or 23 of 
flows in a coil 7, it is negated mutually, ^ d ^™ ^nTf a big current to which saturation magnetic 
drawingl616 of the conventional more-time ferrite core, and the iron 

performance of 100kHz or less of the noise 7f f ^ t f co ^Snle substance ] the inductance of this as tor 
smce Ubecomes one 3.5 times [ at the time of »J^£J£S£ g lter 10 l of this invention, compared with 

MOSFET, is increasing, the noise Alter by tni u electronic equipment 12 

of lOOkto or less does the outstanding effectiveness so to sucn ^ 26 ofdfflS ^ winds 

m027]^wjngj shows effectiveness equivalent to the common m ^ d th 

coils 7 S^idtaround a bobbin 36, and uses the fe ^ c ores 5Z^ » y character mo ld as the 

cores 34 and 35 of the iron system quantity V*™™^.™^ coil is possible, and since cores 32, 33, 34, 
Z S ore. Since especially the ^36^ 

and 35 can be put in and assembled later, ff se ^3S ng c y oils 7 , 8, and 9 if the common mode choke 
Sfered The rignetic-path length of a pa* which s not^ Umgcoils . ^ conventional no i se flUer 1S 

"here is little leakage flux. Smce a core catuiot be ' ^ can constta te few nmse filten, 

performance falls also ta a big current does so 4 is the 2nd example of tins invent on. In 

100281 The noise filter 102 shown m <second ra ™^ t me input terminals 1 and 2 of the 

Eng^ismemputs^io^^^ 

input section 45, and 3, capacitors CI C2, and CJ _are : ^ f be(ween capacltors C 4 C5 

Snooted between the «^*^^/JSSSS-i E. 42, 43, and 44 are input termnials 1,2, 

3a£Saf-'S=f==? il'^eficsubstancemW^andwascovered^^ 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 
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m • 

with the resiliency of rubber sponge etc. Ste^ of amorphous and constitutes a 
became the shape of a ring of a femteor the m 42> 43> ^ 44. the ingredient wxth ^which 
magnetic path in the dnection of apenmeter ot eiectnc ^ since a cushion 41 and 

Bering 47 has the elasticity of rubber, vmyl, eta -- « J ™S«?flee. This magnetic tube 48 constitutes a 

Kgt^ 

path length of the magnetic substance is short and smce ^re ^ ^ gub ^ lt 

high peak value flows on electnc wires 42 43 and 44,^ a *™ since the die length of this 

fe*— KSSffiSSS; rSno.a— n^^onnanee^ 

or twisted the magnetic substance of ^^f^ „ lhe mag netic substance of the shape of the 
and constitutes the magnetic tube 48 .^^^ can be bent free. Since it is amorphous ♦*♦*« 
shape of a ribbon, and yarn, it can knit or ™f is connec ted to grounding terminal E it will not 

is connected to this input terminal. Capacitor ^ to grounding terminal E between each output - 
and 6, and capacitors CI, C8, and C9 ^iTSnnecIed £ ^n an input terminal and an output terminal, 
terminal. The common mode * oke n C ^ d \^^e^ ^su^ly terminals 13, 14, and 15 of electronic 
Output terminals 4, 5, and 6 are connected to the _pow« ^supp y ^ 4> 5> d 6 

equipment 12. The capacitors CIO Cll ndCll ahigh -pass filter 60 is amplified 

are connected to the input of a high-pass filter %>«^^J^ termina ls 4, 5, and 6 by capacitors 
with an inversed amplifier 61, and it ^^^^^^L as mentioned above. 
C13, C14, and C15. The noise filter °^ rd example^ co ^ ^ ^ n mode 

r00331 Input terminals 1 and 2, the capacitors C1 >^! °™£ 4 C5 ^ c6 connec ted among six, and 
KecoillMutp*^^ 

grounding terminal E, each output terminals^ 4 and 5 ana tne P ine perfonn ance, and the 

fonstitute'the usual noise filter ^ ™f ^ ses a certain extent, and although told to an 
noise which entered from input terminals l ^^^ oise completely. If the noise component 
output terminal, the way things stand, i J "^^go £?! and C12 of the electrostatic capacity which 
inputted into the high-pass filter f^^S^^^ only a noise component with a frequency 
lets a noise component pass is a 1 ^ high^ as s £ iter p ^ ^ 51 and it 

of 10kHz or more. If the output f ™a 6 bv^pacitors C13, C14, and CIS, only the noise 

r^ofo^ 

. mode choke coil 1 1 and the capacitor on the tagh fie W"™^ 100 kHz, only by the common 
noise on the frequency not more ^^g^^Sg to the noise filter 103 of the 3rd example of this 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 
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[0037] The noise filter 10, i shown < f -^S^U^ 3. AC power supply 16 

^= 
[ooTsrw^:^ 

Lny which are using diode for that ^^^^^^^^ current V ° Uage " 

connected to the input terminals 13, 14, and iy of ctotaffiK = equipmen ^ 

charged at a capacitor C16. The el ^jf^ in, and a current 81 flows 

difference between an input terminal 1 3 and 14, becomes high a c ™ f R _ g hase becomes lower 

out. Next, although diode 74 is turned off if the , e^tncal P^^^^ J ds to flow to the 

than the electrical potential diff ^f^Xr^overy property^ of dTode^ at this time If the 

sense with a reverse current 80 with the r ^v^STof a noise filter 104, the moment recovery 

supersaturation reactor 71 is connected to the output tenmnal 4 or ^ n J e ^ d as the noise 

current flows, it becomes a big inductance, f ^ « ISite be reduced. The 

by recovery current does not occur as a result a noue e ectnca pota** an ^ 

f00?9]If actuation of these supersaturation reacto, 7^ 

me wave form chart showing change of a current m ca se the dwde ^ (b is m me very 
recovery current flowing out, by 94, the mductancej of tiie = atu^tion reactor sho U ^ ^ 
high condition 95, and recovery current is prevented from flowing ^nen « ^ 
recovery current 96 flows, but when there is a ^XTe^eVnZ Mo^v^rince the inductance 
97, and since a current does not go out steeply, it is l^^J^^g^ ^ d 84 shown in 

. . .. 4/11/2005 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



Page 7 of 9 

JP,07-022886,A [DETAILED DESCRIPTION] 
Un^tooutpuUeJL 

difference with a practically enough and ^ESeSSrficnt of a supersaturation reactor, there are few 

to reduce the noise which becomes ^ smaU^ ^^ce c^par ^ ^ ^ ^ ^ th 

saturated [ of a supersaturation reactor ] and *5*»"™uialed [ of a supersaturation reactor], it will 
same big extent as the inductance at the time of being ^ sa _™ ^is bi £ times , and will become 
becomewhat coiled thee^ 

greatly and expensive, and smce it is ^ot saturatec , * ™™S £ ' { b low . More over, a 

and the alternating voltage ^^?f^^^l cov ^ curre nt of diode is flowing, but smce it 

which is not saturated. rn nnected the supersaturation reactors 7 1 , 72, and 73 to the 

[0042] In addition, although a means to have ^^^ t ^ tennina l [ of a noise filter 104 ] 4 and 5 and 
electric wire which connects electronic ^" ^^ mentioned above, and to reduce a 
6 side, and is connected to output ^^^^^S^ is acquired even if it forms the 
noise electrical potential <W^.^f.^^^^Lh connects electronic equipment : 12 to mput 
supersaturation reactors 71, 72, and 73 m .the elect « ™ to m ut termi nals 1, 2, and 3 

terminal [ of a noise filter 104 ] 1 and 2 ^^de and i «mne <fifth P „ the 5th 

[0043] The manufacture approach of ^^ t ^uction engine performance has the thin high insulating 
example of this invention. In drawing, ^^^SteSiSiim or a copper plate. On the patchboard 11 2 
layer 1 1 1 on the metal plate of a thermal ^^^SSit pattern 1 10 of conductive foil on said 
used as the substrate, the metal which const C 2, C3, C4, C5, C6, C7, C8, and C9, and 
insulating layer 1 1 1 Terminals 12, 3, 4, 5 and 6E, JS?tSc > shape of a cream and a tabular pewter are 
oommonmode choke coil 11 grade are ^ » ^^^S^^iicuit pattern 1 10. If it carries out 
inserted between the electrode section of each P^ article aruv ^P j 2 Mch used the me tal as the 

whXahot heating 

substrate, infrared radiation is can solder at once. The noise filter 105 

upper part -a scre» - a slop "if^""^ cl aTdCS It s taming of lie configuration which the 
^0) is capacitors CI, C2 C3 C4 «, C6, C7.% ^9^* ^ ^ parte m 

configuration of an electrode 1 1 6 puts, and can become ^noep l te may be good and may miss 
1 W Moreover, in order that a thermally conductive g od coppe ^"Zed&t of an electrode 116, it is 
geLafiTof heat of a capacitor to the pnnted-circmt pattern ' f , ate . The com mo„ mode 

food to use Ac electrode *^^*^J?£^^^ the core 1 19 to the electrode 118 

or does no. need to cut it, and ,» *%^£Z£t££L^ ean be performed, and there is 
http://ww4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 
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r>i a rWI C5 C6, C7, C8, and C9, and 

, w „ « . _ fid-circuit pattern 1 10, c ^f/^' ^ t fZ's to the noise filter 105 by this 

cordon mode choke coil 1 1 grade generate ^^^^SaL printed-circuit pattern 1 10 of 
Sth^nple Since the heat-conduction engine f rfc ™^S«S* in sulating layer 1 1 1 As for the 
conduce foil and has soldered each part article » * ~ coSinJ effect can also pass a 

^S-circuit pattern U 

SeZ^ 

r00481 The noise filters 105 of^r^gll are other mvemio § ? ^ ^ 73> 

it is the manufacture W™^*^Tt ^6 soldered to the printed-circuit pattern 
respectively, is crowded focusing on ^2™WwWdi used the metal as the substrate, and 

is 

patchboard 112 which used the ^ » J^SsS as plastics, and takes out the connection of Terminals 
it fabricates and constitutes insulating materials J as ' ^ 108 can fix a noise filter 102 and 

1 2, 3, 4, 5, and 6E outside, it covers a no ;^^ filter 105, and the installation 

it is effective in commodity value improving. „ f como „nents by vibration, tbe external force etc., 

0050] It becomes, withont the abihty takmg tawing 13 is filled up with resin, such as 

KUiorof fte covering 108 ofttano« 

rrlmeoutputsecno^ 
=b.y»^ 

Si Since it constituted so that a » Mse little 1, also when the noise component of 

^V^-^ofmvenrionofc^^ 
http://www4apdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 
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«) t u t^hnB 2 which used the metal as the 
, "he whole .«*■-« £ S2S possible, and i. can produce a 

being obtained. 
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[Drawing 11] 
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©371747*5^371 8*|sl-©3 7<hOT=i 




(2) 



i©^** Af ' ;U * ""^^^i * 
««>*-f*i->3^. iinfcSifi©A* 

iitB*Wf*WW-*««*- ********* 
J: •) KWOfcC 4««ir* ' 

ansa otinsan. 30 

cornet* a*s^ *' <**-icwr*wre* 

[0002] , . , . _ 



«H¥7 - 2 2 8 8 6 
2. 3©WEIBKB=»>^C1. C2. C3#«* 
A tH*«*M 5. 6©fflSHKSi3>f ; >^C4. 

C5 C6*» *fcr-x«?Et»Hi*«mB«:tt=» 
>?y?Cl C8. C9**8«Sh*. A^S^iW 

*«flHK»7 »5 4 \.w<Dtt®<omm*T 1 OKH 
_ Kf . g _>,^;n i*ai*r*. a*** 4 - 5 - 

6»S^§12©m«^13. 14. 15» 
So S£*©y^X7^V$-10 0«WJi©<fc J 5i^ 

^^Uli^tCT. C8. C9KJ:0*a 

m*«ss§ 1 2 cc^b v -f x^SAf €»co=&ii^±-r 

I ttc 3-f*7. 8. 9B»»ttK«*hX^S© 

5 Goxmm&tm^^^^cA. c 

5 C6K«fcO. jafc«B16*6A*»^l. 2 J 
K tfL^*#<ftAT*©*KitU ******** 

«?•■ 1 2 Htt©A**f« f 4 *- 11 UT ^ 
««»120A**F13. I 4 - J 
5K«-IM^^-F74, 75. 7 6^7 7^7 

fctofcA*** 1 3 i 1 4K©mE* i ^< ft Sc. m8E 

F7 C©»^*-F©3fflBJSK 
>n F 7 4«C "J f^l 

1 2 ©A*«S* 1 3 * 1 4 IB©«H**» . 
(b) » (a) ©WB:fca*ft* '4 * 

T^OQSO^-fXJ^-r*. C©^-^X9 1ti 

jyc-rst (d) ©i^K&o. 



[0005] < ^'^tl^Ll 

[000 61 , . 

fe©#*<. A^«^^*-^®» 3>r - / ^i 
c ©J: 5 ftlWOMW^ 

It ^ >,<-**©«*«» 1 2 oxmmimMXiic 

*> ft** Ji«»*«B 1 6 KiR* «fc 9 ft "7 x -7 <f h =< T J 

atiIft8B&2 0. 2 1*H«IIU =>4*7. 8 - 9<D 
9 2 2 3 ©SP#© 3 7 10 ©fcSHBBWatJn L - 

«ftiHt<c£< ft*. *r i o v****^ % 

(Dfc*A*WM. 2. 3t«teW»4. 5. BiOa 
F©-f>***>*«'J Ni5<tt ^ 

j^-i o-co=i*>*- f v 4x<D**xmm< ft 

o-CLS^. pH$ K y---7Jl,*--F^X©«« 
[0 0 0 71 *fc. «»iUt7**7T«371 

i @ i7©2 4(C^-rJ:^«C t 7**5TX37tM 

ft* fcaaawttrrsfc* 3 •< * 7 • * • 

■Ctt 1 KHz©HO^>^^>^ 4 ^ 1 ic/M < 

fto looKHzJeUiowaftK*^^*^* 

* - 1 L "C© ^ X©«*tt»Wa<» i <^ 



"[ 0 0 0 8 ] ft*© J4XV<»>* - - — q 

^»«rf*k*K3^«7. C8 C9K 



5 fc«¥7 -22886 

si zK*oxmw*J*-**^^l^ 
^x«ff*w<. e©^*«£*'N*<" j '* ,cB - y 

[ooio]«*D^f^^*-««*2;; 

*oo"i n coswsLhsa©*^*™*^*^* 

ft< 1 OKHz-l 0 0KHz©n©«^B*ttK*J 

^ * y -f *w*»w< - iooKHz ^f 51 : 

t >%-Ffa-f3^1/©37^*7-f h^rtWk 

7<t Ut3 j|/£gl>fc4>©t?*S. 
[0013] W*S2 ©IMBCC*** <M 

smissi* 8Btt{*©aK**inB«i8©»H*> SlK * s3 

[0014] M401 3 ©awe*** ^ X ^^I 
30 « ^©^^XSE^-f^^^^ l ' :S? - i&jab ' c Z 
liSicA/J 0. UE»«S©ttl**« 8B ** lKls ^' bH " 
lay x«ff*mairr * 9 K«iSUfc«>©t?**. 
[0015] i»#S4 JAXl-ttoZ- 

[ o o i e ] »** s ©«ik*»« ' ^ ^I'ti'l 

y U > h G«/« * - > * • £ ,s **^ t 

»R±K. Wf, =>>^>-*< F?s-f a 

40 ^;^©S5n a p^^. ±»©aBE*±ff3*t-* K ^ 
0-cSSj*^fcfe©-C*^». 

Iff ffll isWi 1 ©»B«:**4 ^ ^ ■* - Kte 

0 - C«. 3 ^-F?h-53W37*7x^ 

1- 37t «3RW»»*«tt*© =1 T K * *) «J« U . W* 

ii>ft < u . =1 r #taffl o ft 9 Kff ffl-r s . 

[ 0 0 1 8 1 »#* 2 ©»WK*** y ^ X7 ' if," 
so a©«tt*»-*K«0=-*>*-F*.-*=»-f** 



C4) 



[0019] HUBS 3 <D8WIC1P*>Z> SAZH**- 
K*ntB. «W)^-fX«E*»-f'W 

[ 0 02 0 ] 1*3)894 «MMSK*>*S 10 
iffl'J Ti 7 h JU*«HOfc*«». S^-^S 1 2©ISSffl 

[002 1 ] »#«5©HBJtC*>*»S^>fX7-'**- 
[0 02 2] 

[UttMi kit. cojwo-wwia^^ 

<^-^JfeWl>0 -f -j - l 0 1 «. 

c©»w©»i ©**««**• HKW>t. a*** 

1. 2. SOfiSmcBa^^Cl. C2, C3# 

»ft a nt: «, > * . c o «£«n® i 6 #£ift 

4 C5 C6#. *fcr-^4B*Ei»aJ*«fflHK 
Ba^^CT. C8. C9*H8*3*i4. 17tt* 

18B^7^3Tt* 30 

©3717 47*^ F3718*H-fl)a7iLt3 
[0023] ^W^*Htt1*ibr«^--vp>f . 

Wte&oar nuioKHz HToMtttw**'** 

Ofi*08B»«K»l. 5T . »«*»5 0 0 

0 0-2 0 00 0 07?**. DHM>T**7T*=i7© 40 
ftfOKSttfttt 1 • 5 T. a«*«*J5 OOOOt* 

* *^*»«©*^«»«Ktt2. ot. ammm 

2 0 00 0T*5. C©^»aSS*lStt*©^*© 3 
T 1 7K:3-OI/£ 1 0~2 0@*< ifi^fMWCttS 

K^-r<t 9 kh*«#«< a»##ttTr*© 

■C4>fi'i'V^*>'M<ft*. «tflOOKHz-C 
B 1 K H z ©B#© 4> f f * > * KJt^r 4 #© 1 K ft 

[0 0 2 4]-*. ^X^J^-Kffiffl3tl^x 50 
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6 

^«iam«K«0. 5T, i§S£^«2 50 0~50 0 0 

nm-c&io c©7x^ F37%i 8ccffiffl-r*. c 

©W7x5^37 1 8K3-{**1 0~20@* 

hnTl 8Ki^fc3^A©-f>^f>^Oi^ 
01 7©2 5<D£')t l C&^m®.$Lfr?> lMHzJit 

±©isi>ja«»*t^ > y * * 
^tiooKHz KToiwa»-n*i*«*a«* tttt 
ftroa^AWv^ff >x*sia<- iookhz«±© 

M»St^^h3718©BW>^ 
>;*>*#1E<ft£. n-fJl/7. 8. 9«. 
$ift(*©37 17i7x7^3718 £PI-©=>7 

^fcit©^©4>^^*>^* 5 ^^^" fto-CS 
17©Wtt03T18il7*«8bik»B2 7KWr 
«fc5K. 100Hzt6mH, 1 KHzt'5mH 1 OK 
Hz-C3. 5mHl 00KHz-C2mHlMHzflm 
H©»tt©3*>*- a - f a 4 iU2 6 

1 0 0 2 5 ] H2 «B 1 ©=»*>*- a ~* 3 ^ ,U 

2 6i|BI^©?*m : &^ l b©-C. «K7x7-fF37 
1 8 . WBKtt5ft*a«B*«tt(*©3 7 1 7 *B-©3 
7£Ut3-f*7. 8. 9*«C>fc*>©t?*S. 
n3718»7x^h «W-C»vCttW*©-C 

**ft=»Ttt«fiOK<<. *©fc*. 

IBKD^S ^7^371 8 *HH©»* 

isa«*?att<*©3T 1 7 ». <) #^tt©«tt**»** 

S»«tt«E©ari 7#iJttl». 6*>6ST8i 
8 1 2 K«tn*«««*. 3 4 * 7 k**2 8 *s*n. R 

«K3^JV8K«iE2 9*l«Enfci-rSi. C©UtiS© 
lWiWlKHzaTO»»««BtC***^ **** 
aH8*attt{*©= , 7 1 7 ©##-? * ^ ^ h 3 7 1 8 Kit 

-tafiw*»*<. ^»B£^ 
{*©3iTi 7*iiS. ^o-c> ffl«oa«*Kib^-ctt 

ra4JU8K«h*«t28KJ:*«* 30t *- =" f;I/ 
7K«nS«*2 8KJ:S«Bai3 1 iH«HC*l*C« 

1 6©2 2 3Efc«2 3tC^-ra5^^^ffl«^l> K < 

fc. jt t sjsfflKia < ft * * s tc*s &««**3 ^ * 

7 8 9K^n/tiO-C4>, ^*^4 I-3T 1 8«S 

iiwL-ci»ft«.»fc«). i o o khz y±<»n^m®. 

TbftC> 0 

[0 02 6] 01 7©2 7 4C7j>-r3*>*-h 



C5) 



100KHzKT*W<tt-»-C*»5. CO«W©Bl© 
/jfX 7 < Jl/2-1 0 1©1 0 0KHzJilT©-MX« 
*Sft*ft<**Ci#-C*6. WttlOKHztB 
h=i7#<*©B3©3. 5(&©-T-'i'**>* {c 
ft4©-Cfi£*©7*5-f h37WO>^^ w ' 
Klt^coiMB©^^ 0 lKJ:*lttV-f 
Xm&mtZ- 5#. f ttt>% 1 0 d b (f!/**) 

ULhotttt^wstftsna. & < k. «^» 1 2 «* £ 

BT*MOSFETft£©XOf>^«WB* 10 
«k»±<OflWR 1 6~2 0 KH z "CX-f ■» J 
-CST c©J:9<tt^«BW 
K» U 1 0 0 K H z JUT© ✓ -f XWttHfi* 5 *^ ^ ©#S 

[0 027 1 03ttSl©= 1 *> ; fc-F^3" 4 ' :3 ^ ;l ' 

7 8 9£^#. U^©?*^ I" 373 2 - 3 3 

t u^aottswaa****© 37 3 4 ■ 3 5 * H ~" 

©3 7ib*:4>©^*S. (JK#K>3 6*fl38W> 
SO-ceiMMIWreitt-e. £^732. 3 3. 34 2( 

sate* o.si^^"^- 101 
s ee*©y-<X7-*jv^-©<fc^K^^7^b3T3 

2 3 3fcW-CC©03©3*>*-F? 3 -i'=''fJl' 

5^3732. 3 3iiHl-©37it-C3^^7. 30 
ffiittft© 3 7 3 4. 35 ©a«**i* < . »n«K#4> 

-*iwtr _ , ^ 

[0 0 2 81 <»-*»«>H4K7T-5-^^^-'^* 
-10 2B. C©2PJ©S&2©^«-C*&. HK*»l» 
■C4 5ttA*». 4 6«ffl*«-C*4. A^§P4 5©A 
t>m*l 2. 3IH«:«3>^>*C1. C2.. C3* 

>-?C4 C5, C6. ffl**f4. 5, 6£7-XS 
^EIBK«3>^>*C7. C8. C9*«*W*. 4 

2 43. 4 4ttAA»*l. 2. 3 4W**f4. 

5 8flB*»W«««***. 4 0B«tt*W)3r. 

>4 1 *SEEKafe«WK4 7-C«-»fc«tt^»-^ 4 8 
©*icm«4 2. 4 3. 4 4*a0fct»Ot?*4. 
[ 0 0 2 9 1 9 v*s a >4 1 B3'A^X#>^^ 
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8 

©■J >ytWc&ofc h $W=i7-C**)«B ! &WB4 
2 4 3. 44©HB«^«:*l«-«-4. *ffl4 7B=TA 
i- ;MJ©W«tt©* 4tW*» * fcBiSISfcJS ^ 

J>'«a4 7 36M*«rt- ^©^ SSKffitf S Ci*T*4. 

1 C2 C3tHJ*4fff4. 5. 6IBKB»fea>r 
>f C4, C5. C6. a>f^C7. C8, C9K 
AfrZ-WI* 1 ®®**' ««4 7B. 
«W3«t>/< -f I'*®® 7 - XJST- E 

«Wn«. i/-AF«MWCj:0. Wtt^>-^4 8*«a 

[0 03 0] C©^2©^W©^^^^^" 10 
2K*SC»-Ctt. 1S42, 4 3. 4 4 «M»WB*fi 
(C«(SStl5fi5tt^>-^4 8«:aLfc©-C. *HH*© 

kb&mk. wiaaw^ft^fc*. nia4 2. 4 

3 44(C t'— **©«,»«**Wi-C feiatt<** 3 fisw 

r * c tw% < - -> ■< xmmv&T-rzc twp 

to* tit. C©&tt**-^4 8©gS«S*KS^ 

**jr;,X**»&*lS. Mtt^--^48*50. 5m* 
6 1 miKOfi8t*t>tf > * * * >X '* 1 ~ 1 ° m 
HHK©******** * y * ***tttt©*«<> ' ^ 
X? 

[oo3i] m^m2<Dmmmm<Dmmm(oy-<^ 

0 -C WE4 7-C»»«tt*»-^4 8t«^*. y* 

>«*fctt*tt©att»4 itu7t*5 t 
o »^»)«*ffwtefc©«eaK:ifttf*ci*j-c* 

a" CO'J#>^fcB»7^7T XB»fttt© 

JRKiO iS14^*-^4 8*55i2>ti^©^^ ;;C<D ^ 
t«Wftl»0. ^-<X©»»*^*.ftt». C©H5©* 
tSW©y^X7^V>-102«. 04©^2©^iSW 
©y-fX7 o 2 <biHi^©am* 5 #^>^^= 

[0032] <»=nns«>ia 6 Ktp-T ^ -f < 
-103«. c©isw©JS3osaswt?**. BK*JC> 

■C. A*«fl. 2 - 3©tBSFaK«=i>-7 : >-fCl, 
C2 C3«^Wl>4. c©A^S^-KB^S 
SlB^tSRSnS. a«^4. 5. 6©ffiEIHK« 
3> f>fC4. C5. C6*«, aEfcr-^«?Ei# 
HJ*itffIBUCBa>f , >*C7. C8. C9W«3h 

4. A*^i^«^ ^ct3:::, * >Je "" h *^ ^ " -^7::, 
-fjui i*ssi*-rs. W^«^4. 5. 8««f«Bl 

2©m«^-i3. i4. i5»s. ta^a^ 
4 5 eKgitiSWi^^^^'^ 01 

0 Cll C12^^^^^- 60OA * K 



* 



(6) 



seiiciowau 3>f>*Cl3. C14. CI 
fused© y -< * - tttLt©<fc 5 Ktlfta nr c> 

1 ffl***M. 5. BWC«*l/fc=»>r^C4. 
C5 CBfc. T-*»*EA«B*»*4. 5. 6JS 

treats. ^xaata**"** 03 ^* 0 

10 Cll, C^Kifl'^^^^l/f-BOK 

Cn,*--c*>n«\ ioKHzULh©H8»©^** 

fiM0W»6 1«CJ:D«lb. ^I't^i^n 

« m*®^4. 5. 6©^-fXfiX^/cwrr%TS-rci 

[0034] 1 MH z feU:©^^^* 3 ^*" 
WLtfl OOKH««W«tt««>*-^« 



^gg^PT - 2 2 8 8 6 

iO 

Tfciae©^©*^©^*^*-^ 3 ^ 

|Sti«Ig*ffiffl 0* £ « tt F 5 > X 6 2 ©*tt*»K« 

sss-r 2. ciccj:^. f* 

^^^4Ctm. J: 9 

[0 037 1 <*B«W>B8Kii*r^*7*** 
o -104B, c©WH«>W4©«IW"C**. B«c*»t» 
r X*MHfK 2. 3©«IWC»3>^ C1 ' 
C2 C3#m*™>*. C©A*»*fc«**« 

ya^i it««o. cow*-?**- 9 ** 
iuiw;rnMi, 72. tscwwk 

B3>f> tC4, C5. C6*S»U *fcT-xS 
WWB3^>*C7. C8, C9«lff«. l" 
20 *M^4. 5. 6B«^«H2««« +13 ' ! 

[0038]C©f4 ©**W© ' <f ' "I ° 

A**fi3. 14. i5K «-^*i*:!~l / 

4 75 76. 7 7. 7 8. 7 9*s««3n3^ 

u»i3H4^<;^ c f^ 



1 0 3Kintf«£*o^fX7 ^^-rtt^Jft 

s o: w*m ^ h^mmayy a ******* 

[00 3 51 F*--*^*l 1 

t cf-ffil©lS^^* s «^ iCCCD=3 * > *""if a 

» 3 7 17i^^^7l8 *«-©=»?** 0 
[0036] B 7H»30Wi«©»®222i^ 



3 vf>tC 1 6©mi£J: 0®< ft* *- F 7 4 
iJt7fW ( c<o «^*-F7 4©ji!0«»ttKJ: 

an******. 019 (a) 

« (b) Kn&*&m*)T*W4s***s™& 
5* 3WWP U T » h 'J *'< « ^ 9 



r 0 0 4 0 ] H9BCO»?HO»4©3eS«©«tt*ay 
T * h >n 1 7 2.7 3 ©ju*Wftttffl#ifc***"* 

^.^TnMl. 7 2. 7 3«T* 10 
[004 1 3 COWW'JTfWl, 7 2. 7 3© 
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#>*C1. C2. C3. C4. C5, C6. C7. C 
8 C9 3 *>*-F*-«-f 3^*1 

SiUfcSiWRl 1 2©TK*a©**M**** 3 ** 
b-C. ^©Bflte-h*****'^** 5 * 

[0044101 1© (a) 1 1 3. (b) 1 1 4«» 
,j 2 3 4 5. 6. EOfOi«ft»«*'^" fe 

S^fcB****^**©***- ^^I 1 
5Ba>f>*Cl. C2. C3. C4. C5. C6. 

c7 cs cw. mi ie©ww«^>n« 

1 0iK«4tafiUOfW« 5,Btt 

©*>©-c. ffc«neoW*^ tB » BMM) * 

> 1 1 0 Kj»itfcftK+»ft»3 > «*.« 1 ~ 1 • 5 

«1 1 8(C 3711 gfcWWft^fcfc©***^* 1 
*>©-C. §|118©«^'J>«^;^[ 



[0 0 4 21ft*. Jd6b^4 0«MI«:*^». 
,4X:MJU*-104©tttWt*4. 5- »2 

©A*S* 1.2.3 WCWHM 1 2 . \D 

j^i 2 3K«a»rs«»Ka«w ,J7i ' h;l ' 7 

1 7 2 7 3?:»tt>^©af»^h5. 
[00431 ^fiS^^lOK^^^ 
*.-10 5©Mi*fcB. C©»W©»5©^WC* 
S HKte^-C r*?-***** 0 * ****** 
©ilMUKl|fceWMW«*< i VJ** 

> 1 1 0 iflMEOfc&lll**** Ofcf** 1 1 2 ± 
fc IliUtlTl. 2. 3. 4. 5. 6. E. =>^ 50 



[0 0451 c©*5©**WKJ:S^X7^*- 

*<Dfc»^f^^*-©«ftt«Hfc^. 

*-©*S^*^£T*^* 5 *>*. 
[00461 ^IS^S^i Ute«W 1 1 2 

n*©-c. c©»^©^«7-^m<4iftj : c©r 

[00471 c©»5©**«K*S^-f^-'^*- 

lO^^Cl, C2. C3, C4. C5 C 
8 C7 C8. C9. 

©^KggP^^^uri^©^. *'^HB 
OBft^^*^©-^^*-^ 



Ffi-*3-f*n ©#s&fc x u > na*£'< * - > i 

[OO4 8]012©^X7-<JU9-lO5Bt©f6 

Iji©*^ ©#»«©»©»«***• B^*^ &® 
*2S1gi UfcBttE 1 1 2 JtKRWfcWWi©*' 'J > H 

[0049] 01 3©-MX7 <1U*-1 0 5BC©» 

X7 ,;^-l 0 5«*R*«Sil' fc E«* 1 12± 
K «f«.*«*. *ttW0Tlt«8 ft** 

^1 2 3 4. 5. 6. E©«^8P*^KU^«fcO 

K ^r/*x:7<>u*-io5*«ofc*>©-e**. c 20 

1 0 8 b^ -f x? - 1 0 5 om m* 
tm-mowmK 1 0 e j * x? 1 

0 2 i*^- 10 8*151-©* 5HWi««- * 

10 7r!»*feB. BK^to*. *fc»«tt©t»©-c 

l0050]C<DB13O^^**-105J* 30 

1 o 8©rt«K«ewt©^^*' **©«»■* 
m-r*iatmi»9mmrMfo^ > * 

*=mn i *©«©**»» l/* «>»**** 8 * 

r 0 05 1 ]*fe. *,<--10 8©rtffl«:*tt*»* 0 

[005 21 &L±m VtcM 1 ©*»«-» 5 

ffi£*«i|ltl3^£W?©^*? < **--c*^ 
■CfeHSf©***^*" 
[*W©»*1 CO*WB. tt±HWI0fcJ:9K«*3 
n-CC»*©-C. «TKK»Sft*«»:^*»***' j "*- 
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< 1 0KHz~l 0 0KHz©IK©©<^$& lcte, ' > 
1 1 y -/ XWHBW< . 1 0 0 K H z eLh©»»« 
iffl»{C*J I >"C 4> ' -f X««tt«*«fi:T L&t 1 SAX? 4 

en 

[0054] m>m2<om<oy^^ -1^^-^ t 

, 

^tWH-sctm. tf-*«©*i>**#* 
ni*«B^tr-xmi©3>^>* c7 » c8 ~ 09 

K»fli!S«©^3ft *»©*« 8bt: ** l *** /l,kiS < 

[0 058ll»*J14©»H©^^^-' ;, '*- B * m 
*«81 2W©ffl^«:3igS«l , JTf WI/*«ttUfc© 

•c m-r^si 2©*-f*- F©y*-' < y«** s * n,c 

<<U .J*^iJ«*Ki*^-f^*»*^4^«* :J>K 

br^x*<g«-rs3fi** 5 **<> 
[0057] bwshs ©**«©' -fx? < *>* -b. & 

**»6i0fcE«*il 1 2±K. ^©SPfp^-SK 

<, /j^© *>©#*§ 6nsa** 5 «>*. 
[iaiH©«i*&*w3 

[S i ] m i bc©*mb©* i ©«*«*** y ^ X7 

[@2] 02BC©^©S1©WS^* 2, ^ X7 
**-©=!*>*- Ff S ->^*«HST*S. 
[0 3] @3BC©^W©^l©^^** y ^ X:7 
[04] B4BC©»W©*2©#S»«-C*V^X7-f 
;l/^-*^-r«fS0^&*o 
[05] 05BC©^©^2©^ftW|-C&*^' f;;C:7 

^ **-©ft©^m*T«JSBrc**' 

[06] 06B£©*6E©»3©«!S0|-C**^X7 
^jb$-*^i-@8S0t?&*. 
[07] B7BC©»B©»3©fatWtr*4-'^X5 

[08] BSBC©^©^©*^^**^*? 
.,;l,*-*^T[aiS&0-c;fc&. 

[09] mQ^c(om<omA(ommm<DMmi')r ? 
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